Sequence-specific repression of cotranslational translocation of the hepatitis B virus envelope proteins coincides with binding of heat shock protein Hsc70.
The large L envelope protein of the hepatitis B virus has the peculiar capacity to adopt two transmembrane topologies. The N-terminal preS domain of L initially remains in the cytosol while the S domain is cotranslationally inserted into the endoplasmic reticulum membrane. The preS region of about half of the L molecules' is posttranslationally translocated to the lumenal space. We now demonstrate that the repression of cotranslational translocation of preS is conferred by a preS1-specific sequence. By analysis of L deletion mutants, the cytosolic anchorage determinant was mapped to amino acid sequence 70 to 94 of L. The intrinsic potential of this determinant to suppress cotranslational translocation was confirmed by transfer to the HBV middle envelope protein. In searching for cellular factors potentially involved in this novel process, we identified the cytosolic heat shock protein Hsc70 as a specific binding partner of L. The interaction site(s) for the chaperone was mapped to amino acids 63 to 107 of L using coimmunoprecipitation and in vitro binding analyses. Deletion of the cytosolic anchorage determinant almost completely abolished ATP-dependent Hsc70 binding. Therefore, interaction between Hsc70 and L is likely to be responsible for the suppression of cotranslational translocation of the preS domain.